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1 Introduction
In this contribution, we discuss several remaining issues for Rel-15 NR UE capabilities. 
2 Mandatory/optional setting for undecided UE features
There are several UE features for which mandatory/optional settings are not decided yet. In this section, we provide our preference and comments in Table 2.
Proposal 1: Discuss the mandatory/optional settings in Table 1.
Table 1: Preference/comments on remaining UE features
	Feature group
	Feature component
	Huawei/HiSilicon preference/comments

	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	Mandatory with capability signaling

	2-2
	PDSCH beam switching
	Mandatory with capability signaling for FR2, i.e. at least one of the values is supported by the UE.

	2-4
	TCI states for PDSCH
	Mandatory with capability signaling
Consider removing candidate values {4, 8, 16, 32} given UE is mandated to signal 64.

	2-13
	PUSCH codebook coherency subset
	Mandatory with capability signaling, i.e. UE reports at least one value.

	2-14
	Codebook based PUSCH MIMO transmission
	Mandatory with capability signaling, i.e. UE reports one value for each component

Clarification: does “no-codebook” in the possible candidate values refer to single Tx antenna? 

	2-15
	non-codebook based PUSCH transmission
	Optional with capability signaling

Clarification: Does “no non-codebook” in the possible candidate values refer to single Tx antenna?

	2-15b
	CSI-RS processing framework for SRS
	Optional with capability signaling

	2-20
	Beam correspondence
	Optional with capability signaling for FR2.

This feature is not supported for FR1.

	2-21
	Periodic beam report
	Mandatory with capability signaling for both FR1 and FR2

	2-22
	Aperiodic beam report
	Mandatory with capability signaling for both FR1 and FR2

	2-24
	SSB/CSI-RS for beam measurement
	Mandatory with capability signaling for both FR1 and FR2, i.e. UE at least reports one value for each component.
Component 1: remove 0 since MB_1>=8 are mandated for both FR1 and FR2

Component 1a: remove 0 and mandate to signal 8. The difference between component 1 and 1a is that component 1 is within a slot and component 1a is cross slot.

	2-25
	Beam reporting timing
	Mandatory with capability signaling, i.e. UE at least reports one value for each Xi

	2-26
	Receiving beam selection using CSI-RS resource repetition "ON"
	Mandatory with UE capability for FR2;

Optional with UE capability for FR1

	2-27
	Beam switching
	It is difficult to define the total number of Tx and Rx beam changes within a slot in specification. Thus, it is proposed to remove this feature.

	2-28
	A-CSI-RS beam switching timing
	Mandatory with capability signaling for FR2, i.e. at least one value is reported by a UE for FR2

	2-29
	Non-group based beam reporting
	Mandatory with capability signaling for both FR1 and FR2, i.e. at least UE needs to report one value

	2-30
	Uplink beam management
	Mandatory with capability signaling for FR2, i.e. at least UE needs to report one value for each component

Optional with capability signaling for FR1

	2-31
	Beam failure recovery
	Mandatory with capability signaling for FR2,  i.e. at least UE needs to report one value for each component

This feature is not supported for FR1.

	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-33a
	Supported PDSCH RE-mapping patterns

Note: this FG will be moved to 5-x family
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component.

	2-34
	NZP-CSI-RS  based interference measurement
	Mandatory with capability signaling

	2-35
	CSI report framework
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-36
	Type I single panel codebook
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-38
	CSI report without PMI
	Optional with UE capability signaling

	2-41
	Type II codebook
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-43
	Type II codebook with port selection
	Optional with capability signaling

	2-47
	Basic UL PTRS
	Mandatory with UE capability signaling for both FR2 and FR1

	2-51
	TRS
(CSI-RS for tracking)
	Remove component #2 “TRS burst length (X)”
For Comp#4, UE is mandated to signal the value of 8
For Comp#5, UE is mandated to signal the value of 32
Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-53
	SRS resources
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component

	2-54a
	Simultaneous SRS Tx
	Optional with UE capability signaling

	2-55
	SRS Tx switch
	Mandatory with capability signaling, i.e. at least UE needs to report one value for each component
Clarify that candidate value of “T=R” means the same set and number of Tx and Rx antennas.

	2-56
	SRS carrier switch
	Mandatory with capability signaling

	2-59
	Configured spatial relations
	Mandatory with capability signaling
Consider removing candidate values {4, 8, 16, 32} and mandate to signal 64

	2-60
	Active spatial relations
	Mandatory with capability signaling, i.e. at least one of the values is supported by the UE.

	5-27a
	Dynamic rate-matching control resource set for DL
	Mandatory with capability signaling

	6-1
	Basic BWP operation with restriction
	Mandatory without capability signaling

	6-16
	Supplemental uplink
	Optional with capability signaling

	6-18
	Supplemental uplink with dynamic switch
	Mandatory with capability signaling


3 Clarification of some UE feature components
In this section, we provide clarification on some of the UE features and corresponding components. 

3.1
UE feature 3-5b
UE feature 3-5b intends to leave some gap between any PDCCH monitoring occasions. However, the current description is that it only applies to type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS. For the example in Figure 1, assume UE reports {[4,3] and [7,3]} for 30kHz. The minimum time separation for USS is 4 OFDM symbols. The time separation for CSS is 7 OFDM symbols. For UE PDCCH decoding, the minimum time separation for PDCCH monitoring is less than 4 OFDM symbols, considering both the CSS and USS PDCCH monitoring occasion. Thus, the description of UE feature 3-5b needs to be updated to include any search space configured to a UE, and the gap applies to any two PDCCH monitoring occasion from the same or different PDCCH search spaces.

Proposal 2: Update the description of UE feature 3-5b as in Table 2.
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Figure 1. An example of PDCCH monitoring occasion position

Table 2: Clarification on UE feature 3-5b
	
	Feature group
	Components
	Type
	Note
	RAN WG recommendation

	3-5b
	For type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS, All PDCCH monitoring occasions can be any OFDM symbol(s) of a slot for Case 2 with a span gap
	For type 1 CSS with dedicated RRC configuration, type 3 CSS and UE-SS, All PDCCH monitoring occasion can be any OFDM symbol(s) of a slot for Case 2, and for any two PDCCH monitoring occasions in same or different search spaces, with there is a minimum time separation of X OFDM symbols (including the cross-slot boundary case) between the start of two spans, where each span is of length up to Y consecutive OFDM symbols in which PDCCH is configured to be monitored

	Type 3
	This capability is necessary for each SCS.
	Optional with capability signaling

Candidate value set for (X, Y):

{[(7, 3)], 

[(4, 3) and (7, 3)], 

[(2, 2) and (4, 3) and (7, 3)]}


3.2
UE features 5-11/5-11b/5-12/5-12b/9[5-13]/11[5-13c]/12[5-13d]/14[5-13f]
For features 5-11/5-11b/5-12/5-12b/9[5-13]/11[5-13c]/12[5-13d]/14[5-13f], we prefer that there is time separation between the multiple unicast PDSCH/PUSCH within a slot. The time separation is between the starting symbols of the multiple unicast PDSCH/PUSCH within a slot.
For features 9[5-13]/10[5-13a]/11[5-13c]/12[5-13d]/13[5-13e]/14[5-13f], we prefer to include the components of 1[5-5a] and 3[5-5c]. The considerations is that the number of carriers that a UE can support with UE processing capability #2 may be different for 1[5-5a] and 9[5-13]/10[5-13a]/11[5-13c]. Similarly, the number of carriers that a UE can support with UE processing capability #2 may be different for 3[5-5c] and 12[5-13d]/13[5-13e]/14[5-13f]. The WG recommendations for features 9[5-13]/10[5-13a]/11[5-13c] and 12[5-13d]/13[5-13e]/14[5-13f] are also updated, by including the corresponding part from features 1[5-5a] and 3[5-5c]. Consequently, in the “Note” column, the part “More than one set of per SCS per band reports can be signaled for a given band combination” from 1[5-5a] and 3[5-5c] shall also be captured for 9[5-13]/10[5-13a]/11[5-13c] and 12[5-13d]/13[5-13e]/14[5-13f].
Proposal 3: Update the UE processing related features as in Table 3. 
Table 3: Clarification on UE processing related features
	Feature group #
	Feature group
	Components
	Note
	RAN WG recommendations

	5-11
	Up to 2 unicast PDSCHs per slot for different TBs for UE processing time Capability 1, with PDSCH gap
	Up to 2 unicast PDSCHs per slot only in TDM is supported for Capability 1 with minimum time separation (including the cross-slot boundary case) between two unicast PDSCHs no less than 7 OFDM symbols
	
	

	5-11b
	Up to 4 unicast PDSCHs per slot for different TBs for UE processing time Capability 1, with PDSCH gap
	Up to 4 unicast PDSCHs per slot only in TDM is supported for Capability 1 with minimum time separation (including the cross-slot boundary case) between two unicast PDSCHs no less than 4 OFDM symbols
	
	

	5-12
	Up to 2 PUSCHs per slot for different TBs for UE processing time Capability 1, with PUSCH gap
	Up to 2 unicast PUSCHs per slot only in TDM is supported for Capability 1 with minimum time separation (including the cross-slot boundary case) between two unicast PUSCHs no less than 7 OFDM symbols
	
	

	5-12b
	Up to 4 PUSCHs per slot for different TBs for UE processing time Capability 1, with PUSCH gap
	Up to 4 unicast PUSCHs per slot only in TDM is supported for Capability 1 with minimum time separation (including the cross-slot boundary case) between two unicast PUSCHs no less than 4 OFDM symbols
	
	

	9 [5-13]
	Up to 2 unicast PDSCHs per slot for different TBs for UE processing time Capability 2, with PDSCH gap
	Up to 2 unicast PDSCHs per slot only in TDM is supported for Capability 2 with minimum time separation (including the cross-slot boundary case) between two unicast PDSCHs no less than 7 OFDM symbols

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) No scheduling limitation

3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz


	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}

	10 [5-13a]
	Up to 7 unicast PDSCHs per slot for different TBs for UE processing time Capability 2
	Up to 7 unicast PDSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) No scheduling limitation

3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz


	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}

	11 [5-13c]
	Up to 4 unicast PDSCHs per slot for different TBs for UE processing time Capability 2, with PDSCH gap
	Up to 4 unicast PDSCHs per slot only in TDM is supported for Capability 2 with minimum time separation (including the cross-slot boundary case) between two unicast PDSCHs no less than 4 OFDM symbols

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) No scheduling limitation

3) N1 based on Table 5.3-2 of TS 38.214 for given SCS from {15, 30, 60} kHz


	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}

	12 [5-13d]
	Up to 2 PUSCHs per slot for different TBs for UE processing time Capability 2, with PUSCH gap
	Up to 2 unicast PUSCHs per slot only in TDM is supported for Capability 2 with minimum time separation (including the cross-slot boundary case) between two unicast PUSCHs no less than 7 OFDM symbols

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}

	13 [5-13e]
	Up to 7 PUSCHs per slot for different TBs for UE processing time Capability 2
	Up to 7 unicast PUSCHs per slot only in TDM is supported for Capability 2

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}

	14 [5-13f]
	Up to 4 PUSCHs per slot for different TBs for UE processing time Capability 2, with PUSCH gap
	Up to 4 unicast PUSCHs per slot only in TDM is supported for Capability 2 with minimum time separation (including the cross-slot boundary case) between two unicast PUSCHs no less than 4 OFDM symbols

UE can report values ‘X’ and ‘Fallback’, and supports the following operation, only when all carriers are self-scheduled and all Capability #2 carriers in a band are of the same numerology

· UE supports Capability #2 processing time on all configured carriers if # configured carriers in a band <= X, otherwise 

· If Fallback = ‘SC’, UE supports Capability #2 processing time on lowest cell index among the configured carriers in the band where the value is reported

· If Fallback = ‘Cap1-only’, UE supports only Capability #1, in the band where the value is reported

2) N2 based on Table 6.4-2 of TS 38.214 for given SCS from {15, 30, 60} kHz
	This capability is necessary for each SCS

More than one set of per SCS per band reports can be signaled for a given band combination
	Optional with capability signaling

Candidate values for Component 1:

X in {1,..,16}, 

Fallback {‘SC’,’Cap1-only’}


3.3
UE features related to CSI-RS
The UE features in Table 4 are related to the number of CSI-RS that a UE supports for different purposes, such as beam measurement, beam failure recovery, CSI feedback, PDSCH rate matching. Further there are CSI-RS related IAM features, as those listed in Table 5. It is also desirable to clarify how many CSI-RS resources within a slot that a UE needs to support for these CSI-RS related IAM features.

Proposal 4: Update the CSI-RS related IAM UE features as in Table 5.
Further, it is also noted the aperiodic/periodic/semi-persistent CSI-RS are included in same component for UE feature 2-24, while for other CSI-RS related UE features, aperiodic/periodic/semi-persistent CSI-RS are in separate components, e.g. 2-35. Thus, it is proposed that aperiodic CSI-RS is separated in a different component as in Table 6.

Proposal 5: Update UE feature 2-24 as in Table 6.
Table 4: UE features related to the number of supported CSI-RS resources/ports
	Feature group #
	Feature group
	Components

	2-24
	SSB/CSI-RS for beam measurement 
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 

1a. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 

2. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 


3. Supported density of CSI-RS 

	2-31
	Beam failure recovery
	1. Maximal number of CSI-RS resources across all CCs for UE to monitor PDCCH quality  

2. Maximal number of different SSBs across all CCs for UE to monitor PDCCH quality  

3. Maximal number of different CSI-RS and/or SSB resources across all CCs for new beam identifications. 

4. COREST recoveryControlResourceSetId if configured

	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1. Supported max # of configured NZP-CSI-RS resources per CC, 

2. Supported max # of ports across all configured NZP-CSI-RS resources per CC

3. Supported max # of configured CSI-IM resources per CC

4. Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs

5. Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs

	2-33a
	Supported PDSCH RE-mapping patterns

Note: this FG will be moved to 5-x family
	1. Supported max # of RE mapping patterns, each pattern can be described as a  RS resource (including NZP/ZP CSI-RS and CRS and bitmap configured in 5-26/27)

Note: patterns are counted as per symbol per CC 

2. Supported max # of RE mapping patterns, each pattern can be described as a  RS resource (including NZP/ZP CSI-RS and CRS and bitmap configured in 5-26/27)

Note: patterns are counted as per slot per CC


Table 5: UE features related to CSI-RS for RRM/RLM/RS-SINR
	Feature group #
	Feature group
	Components
	RAN WG recommendations

	1-5
	CSI-RS based RRM measurement with associated SS-block
	1) CSI-RSRP measurement
2) CSI-RSRQ measurement
3) Maximal number of CSI-RS resources for RRM measurement across all measurement frequencies per slot
	Candidate value set

Component 3: {1,2,4,8,16}

	1-5a
	CSI-RS based RRM measurement without associated SS-block
	1) CSI-RSRP measurement 
2) CSI-RSRQ measurement

3) There is SS-block in the target frequency on which the RRM measurement is performed
4) Maximal number of CSI-RS resources for RRM measurement across all measurement frequencies per slot
	Candidate value set

Component 4: {1,2,4,8,16}

	1-6
	CSI-RS based RS-SINR measurement
	1) CSI-SINR measurement
2) Maximal number of CSI-RS resources for CSI-SINR measurement across all measurement frequencies per slot
	Component 2: {1,2,4,8,16}

	1-7
	CSI-RS based RLM
	1) CSI-RS based RLM

2) The max number of CSI-RS resources within a slot per PCell/PScell for CSI-RS based RLM shall not exceed X
	Candidate value set:

X is {2,4}

	1-8
	RLM based on a mix of SS block and CSI-RS signals within active BWP
	The max number of CSI-RS resources within a slot per PCell/PScell shall not exceed X
	Candidate value set: 

X is {2,4}

	1-11
	Support of CSI-RS RRM measurement for SCell without SS/PBCH block
	Maximal number of CSI-RS resources for RRM measurement per slot for SCell without SS/PBCH block
	Candidate value set: {1,2,4}


Table 6: UE feature 2-24 
	Feature group #
	Feature group
	Components
	RAN WG recommendations

	2-24
	SSB/CSI-RS for beam measurement 
	1. The max number of SSB/CSI-RS (1Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP within a slot shall not exceed MB_1 

1a. The max number of CSI-RS resources (sum of aperiodic/periodic/semi-persistent) across all CCs configured to measure L1-RSRP shall not exceed MC_1 

1b. The max number of aperiodic CSI-RS resources across all CCs configured to measure L1-RSRP shall not exceed MD_1
2. The max number of CSI-RS (2Tx) resources (sum of aperiodic/periodic/semi-persistent) across all CCs to measure L1-RSRP within a slot shall not exceed MB_2 

2a. The max number of aperiodic CSI-RS (2Tx) resources  across all CCs to measure L1-RSRP within a slot shall not exceed MD_2 


3. Supported density of CSI-RS 
	Candidate value set

Component-1b, candidate value set for MD_1 is {0, 4, 8, 16, 32, 64}

Component-2a, candidate value set for MD_2 is {0, 4, 8, 16, 32, 64}


3.4
UE feature 2-35
Two remaining issues for UE feature 2-35 “CSI report framework”. The first issue is whether to add a new component 4 “UE can process Y CSI report(s) simultaneously in a CC. CSI reports can be P/SP/A CSI and any latency class and codebook type.” The second issue is whether to split component 4 (if agreed) and component 5 for CSI report and beam report. 
Because CSI-RS computations for beam report and for CSI report are different. We propose to split component 4 (if agreed) and component 5 for CSI report and beam report. 
Proposal 6: Update UE feature 2-35 as in Table 7. 
Table 7: Update to UE features 2-35
	Feature group
	Feature component
	Mandatory without capability signaling
	Note
	RAN WG recommendations

	2-35
	CSI report framework
	1. Maximum number of periodic CSI report setting per BWP for CSI report

1a. Maximum number of periodic CSI report setting per BWP for beam report

2. Maximum number of aperiodic CSI report setting per BWP for CSI report

2a. Maximum number of aperiodic CSI report setting per BWP for beam report

3. Maximum number of semi-persistent CSI report setting per BWP for CSI report

3a. Maximum number of semi-persistent CSI report setting per BWP for beam report

4. UE can process Y1 CSI report(s) simultaneously in a CC for CSI report. CSI reports can be P/SP/A CSI and any latency class and codebook type.

4a. UE can process Y2 CSI report(s) simultaneously in a CC for beam report. CSI reports for beam report can be P/SP/A CSI.
5. UE can process X1 CSI report(s) simultaneously across all CCs for CSI report. CSI reports can be P/SP/A CSI and any latency class and codebook type. 

5a. UE can process X2 CSI report(s) simultaneously across all CCs for beam report. CSI reports for beam report can be P/SP/A CSI.
	NOTE: Other MIMO capability other than component 5 may further restrict (reduce) the number of simultaneously CSI report that UE is required to update

Note: The CSI report in component 4 includes the beam report and CSI report

Note: The CSI report in component 5 includes the beam report and CSI report 

FFS: whether to split further component 4 and 5 in terms of CSI report and beam report
Note: each component is independent
	Component-1 candidate values: {1, 2, 3, 4}

Component-1a candidate values: {1, 2, 3, 4}

Component-2 candidate values {1, 2, 3, 4}

Component-2a candidate values {1, 2, 3, 4}

Component-3 candidate values: {0, 1, 2, 3, 4}

Component-3a candidate values: {0, 1, 2, 3, 4}

Component-4

candidate values: {from 1 to 8}

Component-4a
candidate values: {from 1 to 8}
Component-5:

candidate values: {from 5 to 32}
Component-5a:

candidate values: {from 5 to 32}
FFS: whether some minimum values above can be mandated or not


3.5
Alignments to previous agreements 
The following agreement was made in RAN1 #93 but has not captured in the latest UE feature list. 
Agreement
· For the purpose of simultaneous CSI-RS reception in UE features 2-33, 2-36, 2-40, 2-41 and 2-43, CSI-RS ports within one CSI-RS resource, as well as the CSI-RS resource, are counted N times if the CSI-RS resource is referred by N resource Report settings
Proposal 7: Update the note for UE features 2-33, 2-36, 2-40, 2-41 and 2-43 as in Table 8.
 Table 8: Update to the note in UE features 2-33, 2-36, 2-40, 2-41 and 2-43
	Feature group
	Feature component
	Mandatory without capability signaling
	Note
	RAN WG recommendations

	2-33
	CSI-RS and CSI-IM reception for CSI feedback
	1. Supported max # of configured NZP-CSI-RS resources per CC, 

2. Supported max # of ports across all configured NZP-CSI-RS resources per CC

3. Supported max # of configured CSI-IM resources per CC

4. Supported max # simultaneous NZP-CSI-RS resources in active BWPs across all CCs

5. Supported max total # of CSI-RS ports in simultaneous NZP-CSI-RS resources in active BWPs across all CCs


	Note: all the candidate values are the range of capability signaling which doesn’t determine whether UE is mandatory to support all the signaling values.
Note: for the purpose component-1/2/4/5 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N report settings
	Component-1 candidate values: {from 1 to 32} 
Component-2 candidate values: {2, 4, 8, 12, 16, 24, 32, 40, 48 … ,256} 

Component-3: candidate values: {1,2,4,8,16,32}

Component-4: candidate values {5, 6, 7, 8, 9, 10, 12, 14, 16, …, 62, 64} (includes all even numbers between 16 and 64)

Component-5: candidate values {8, 16, 24, …, 248, 256}

	2-36
	Type I single panel codebook 
	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2. Supported Codebook Mode(s)

3. Max # of CSI-RS resource in a resource set 
	Note: simultaneously doesn’t mean in the same slot

Note: for the purpose component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N resource report settings
	Component-1: 

Maximum size of the list is 16. 

the candidate values for the max # of Tx port in one resource is 

{2, 4, 8, 12, 16, 24, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component-2 candidate values: 

{“Mode-1 only”, “Mode-1 and Mode-2”}. 

Component-3 Candidate values set: {1:8}



	 2-40
	Type I multi-panel codebook


	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2. Supported Codebook Mode(s): 

3. Supported number of panels, Ng

4. Max # of CSI-RS resource in a resource set  
	Note: simultaneously doesn’t mean in the same slot

Note: for the purpose component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N resource report settings
	Optional

Component-1: 

Maximum size of the list is 16. 

the candidate values for the max # of Tx port in one resource is 

{8, 16, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component-2 candidate values: Component-2 candidate values: 

{Mode-1, Mode-2, both}

Component-3:

Candidate value: {2,4} 

Component-4: candidate value set is {1:8}

	2-41
	Type II codebook 
	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2. Parameter “Lx” (number of beams) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 

3. Support amplitude scaling type 

4. Support amplitude subset restriction level

5. Max # of CSI-RS resource in a resource set
	Note: simultaneously doesn’t mean in the same slot

Note: for the purpose component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N resource report settings
	Component-1: Maximum size of the list is 16. 

the candidate values for the max # of Tx port in one resource is 

{4, 8, 12, 16, 24, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component-2, candidate values {2,3,4}

Component-3, candidate values set: {wideband, wideband/subband}

Component-4, candidate value set: {“no amplitude subset restriction”, “support amplitude subset restriction”}

	2-43
	Type II codebook with port selection


	1. A list of supported combinations, each combination is {Max # of Tx ports in one resource, Max # of resources and total # of Tx ports} across all CCs simultaneously. Note: the above list doesn’t differentiate the latency class and feedback type.

2. Parameter “Lx” (number of selected ports) in codebook generation, where x is index of Tx ports, corresponding to 4,8,12,16,24 and 32 ports. 

3. Support amplitude scaling type 

4. Max # of CSI-RS resource in a resource set


	Note: simultaneously doesn’t mean in the same slot

Note: for the purpose component-1 calculation: CSI-RS resources and CSI-RS ports within one CSI-RS resource are counted N times if the CSI-RS resource is referred by N resource report settings
	Component-1: 

Maximum size of the list is 16. 

the candidate values for the max # of Tx port in one resource is 

{4, 8, 12, 16, 24, 32}

The candidate value set of the max # of resources is:

{from 1 to 64}

The candidate value set of total # of ports (including both channel and NZP-CSI-RS based interference measurement) is:

{from 2 to 256}

Component-2, candidate values set for “Lx” is {2,3,4}

Component-3, candidate values set: {wideband, wideband/subband}

Component-4: candidate value set is {1:8}


In RAN1#94, it was agreed that the initial DL BWP can be configured in SIB1 to be the same as or different with the initial DL BWP as originally defined by CORESET#0. In this case, the initial DL BWP may be different with CORESET#0. Therefore, the UE feature 6 (CA/DC, BWP, SUL) should be revised to capture the agreements, as show in Table 9. 
Proposal 8: Update UE features 6-1, 6-1a, 6-2, 6-3, and 6-4 as in Table 9.
Table 9: Update to UE features 6-1, 6-1a, 6-2, 6-3, and 6-4
	Feature group
	Feature component
	Mandatory without capability signaling

	6-1
	Basic BWP operation with restriction
	1) 1 UE-specific RRC configured DL BWP per carrier

2) 1 UE-specific RRC configured UL BWP per carrier

3) RRC reconfiguration of any parameters related to BWP

4) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 the initial DL BWP and SSB for Pcell/PScell (if configured)  and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

	6-1a
	BWP operation without restriction on BW of BWP(s)
	1) BW of UE-specific RRC configured BWP may not include BW of CORESET#0 the initial DL BWP and SSB for PCell/PScell and BW of BWP may not include SSB for SCell

	6-2
	Type A BWP adaptation with same numerology 
	1) Up to 2 UE-specific RRC configured DL BWPs per carrier

2) Up to 2 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured BWPs per carrier

5) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 the initial DL BWP and SSB for Pcell/PScell and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell



	6-3
	Type B BWP adaptation with same numerology
	1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) Same numerology for all the UE-specific RRC configured BWPs per carrier

5) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 the initial DL BWP and SSB for Pcell/PScell and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell

	6-4
	BWP adaptation with different numerologies
	
1) Up to 4 UE-specific RRC configured DL BWPs per carrier

2) Up to 4 UE-specific RRC configured UL BWPs per carrier

3) Active BWP switching by DCI and timer

4) More than one numerologies for the UE-specific RRC configured BWPs per carrier

5) Same numerology between DL and UL per cell except for SUL at a given time

6) BW of a UE-specific RRC configured BWP includes BW of CORESET#0 the initial DL BWP and SSB for Pcell/PScell and BW of the UE-specific RRC configured BWP includes SSB for Scell if there is SSB on Scell


4 Conclusions
In this contribution, we discuss several remaining issues for Rel-15 NR UE features. The following proposals are made for discussion and decision. 
Proposal 1: Discuss the mandatory/optional settings in Table 1.
Proposal 2: Update the description of UE feature 3-5b as in Table 2.

Proposal 3: Update the UE processing related features as in Table 3. 
Proposal 4: Update the CSI-RS related IAM UE features as in Table 5.
Proposal 5: Update UE feature 2-24 as in Table 6.
Proposal 6: Update UE feature 2-35 as in Table 7. 
Proposal 7: Update the note for UE features 2-33, 2-36, 2-40, 2-41 and 2-43 as in Table 8.
Proposal 8: Update UE features 6-1, 6-1a, 6-2, 6-3, and 6-4 as in Table 9.

